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S PREFACE ’ T
This is one of six Vo]uhes of a report which, co]]ect%ve]y, is

intended to be a Sourcebook for the Design gf a Regional Environmental
N . : .

. o ' - )
Learning System. The report was prepared under Contract 300-700-4028

“Wwith the:Office of Environmental EQucﬁtion.‘ -
- This six-volume repoft presume; some background céncerning the
concept of a Regjonél Environmental’ Learning Systemi and with .
eﬁvironmenta] education as a whole. Considerable re]évanf backgraund .
- was supplied in Vq]ume.9 of the 4th anrter1y ﬁeport (A Descripgivev
Analysis of Enviroﬁmenta] Education) and %n the th.QuarFen1y Report
(Conceptual Basis for'the Design of Reg{ona1 Environmenta] Learning
i Systems), both of which aré available from th; Office of Environmental -

1

_Education. .

hd s

Volume 1_copta1ns an Overview of the Soyrcebook; Qith short

sugmaries ‘of'the\\other Volumes.

v
.
[ v
v .t
. «* n~
- . _ . .
.
\ ] . .
- . .
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EXECUTIVE SUMMARY

", ! . [ ) . [
Environmental education can be perceived as contributing to

N \

three great purooses of’education with emphasis upon qualifying
the 1earner to contribute to the c1x111zat1on ‘of the future. Aga1nsfj
this perspect1ve, the special mission of environmental education
| can be stated in Capsu]e form: - "env1ronmenta1 educatifﬁ showld
equ1p the learner w1th a know]edge of how to ana]yze 1nteract1ons
among the major conponents of the total human environment, to the end
that the learner' becomes able to contribute to theivilization of the
~ future through informed decision-making relevant to the environment of
_the future." - R S
An elaborated mission statement presents in a one-page graphic .a
set of outcomes desired from environmenta1°education, and a way of
interpreting how the'se outcomes are interrelated. - v
The missidn statements provide a bas1s for proceeding toward a
design of.a Regional Env1rohmenta1 Learn1ng System (RELS), The des1gn
begins with the géneration of obtions from which design.se1ect1ons wi]]
1eter be made. Next the options are.sorted into categories. These -
aﬁpsexamined to determine whether th yfare necessary.in system design,
If they ard deemed necessary, they, ate designated as systems d1mensions,-
otherwise they are discarded. = -
A one-page drawing is prepared show1ng the options, grouped 1nto
em d1mensions, and a tieline to be used in formalizing and por-
:tjbﬁng design.decisions, This drawing is:ca11ed‘an options field.
The ten-dimensions of the options field are Ahown and the options under
~ sthese dimensions are discussed. ) ) | :
The process of choos’ing options is broken up 1nto three steps ‘
to make the work of the design group easier. A sk111ed facilitator
1s needed to he1p'the group work througn these steps. In the first
step the”interdependence of d1mens1ons is structufed. In the segond ?
" step the group decides in what sequence the dimensions w111'te ad-

dressed in choosing design 0ptions, usinq thé 1nformation stemming




r . | A _ .
from the first step. At %ﬁe conclusion of these'two steps, the
, design group has a good understanding of the options, their B
“interrelations, and the pr1or1ty with which the dimensions will |
be addressed in choosing options. The third and 1ast of the
Voo , three é@éps involves selecting opt1on& ip-each of the dimensions
o according to the priority sequence deve]oped in ‘the second stepx'
As choices are made in the'third step, the se]ected options,
&Kgfw? 4k3re tied to the "tie*line" by 'means of a liney to show what has
1ectgd at any giVen point in-the des1gn process, and to

show th'%“"a1/6eeign concept at the conttusion of the process.
. 4fThe coltection/of 11ne§ showing the design choices ‘makes up the

' ) options prof11e for\kpe system design., —~ j

""; ' - SubsystEms who contribute, to the -total system effort can also - ‘;}—~
sconstruct.opt1ons profi]es for- the1n subsystem, and a 'visual overlay
.of tran;panenc1és of options prqfi]es can be used to shoy the

e(ﬁ.”_COmposite of: the subsystem: profilds, which combine to foFm the

W

L —

PR ' -

The design methods are related to various kinds of projects
' idént1f1ed in the Environmenta1 Education Act. The specific types™
. _\mentioned in the Act inc]ude reseaﬁch projects, &emonstrat1on

fsystem,prof11e

.. 7 - projects, pilot proaects, and evaluation projects. . ) gy

x,"'"ﬁ A RELS may\be a comppehensive project in that_it 1nvo1ves a - P
. ' s'_~substant1a1 scope wnth1n the region, and also in that it may or- -
" ;A ";." may not_1nc1ude Qarts of the four project. types mentioned.

.. On the other hand a RELS may be a comprehensive pilot progect‘3 P
or it may be a comprehens‘ve demonstration project, depend1ng upon
local s1tuat1ons and project aips. " \

T _ A RELS may embrace a]] of the k1nds of activities ment1oned in

_ the Environmenta] Educatlon Act, bilt 4t need not conduct\a11 such kinds.

1

-~

Rather it must prov1de focus and direction,
- - Evaluation that canXot address the content oT‘éqvironmenta] educetien
. is not meeting the ultimate goals of environmental education. Thus - ' °
other types of Bvaluation should stress benefits that justify
’ o support. | ~ A .




CHAPTER 1 . X
., A MISSION'FOR ENVIRONMENTAL EDUCATION

* ]
A ]

- Environmental education can %/afcely advance beyond early development )

fevels, un]ess it can be perceived in relation to the whole of )
education.. If it can be seen in relation to the who]e then
quest1ons of how to 1ntegrate it, how to resolve ro]e ass1gnments
or career directions, how to relate subJect matter, how to balance
* the allocation of resources across var;ous obgectives, a]] can be
dea]t ‘with through modest changes in the prevailing framew0rks

~of education. If it cannot be seen in relation to the whoJe,

all such quest1ons present roadblocks to the advance of

¢

‘/’_.
0 R v . » .
But we cannot perce1ve environmental education in relation

environmentaT\educat1on

to the whole of education, unless we -have’ some perception of that
whole. And’ such « perception of the whole must be operat1ona1' J

" to our thinking. Ll ‘ ‘ L X - .
‘Let us, therefore,’perceive the whole o educaf1onVTrom the ° \
standpoint .of .three great purposes. These may be stated as follows:

o To put the learner in possession of the cultural 1nheritance,

¢ To-enable the learner to participate i the contemporary

- forld _ i o ( ' -
- o To qualify the 1earner gp contr1bute to the c1v1lizaticn f
~4 of the future o B ‘ : RS

: . o _ P

We may view each of these three great purposes of education as
overarching the whole of educatioha] experience, in the sense .that
~ they span tRe past, the presemt, and the future. withinlthis

framework, fo discipline cap claim so]e Jurisdict1on The noufes

-

toward achrevement of these purposes are varied. The emphases . SN
differ from d1sc1p11ne to discipline, The e]aborat?Bn;%f these )
purposes 1nto the vast realms of'human knowledge has preduced'the
- educatibnal systems that we have today

In our systems, knowledge is carved up like a chicken Here one
finds a back, there a gizzard, ®lsewhere a th\gh and a neck
Nowhere(:ii\seems, is the ch1cken a major concern,

_—

x>




' We heedh Took no farther thgn our mostjredo'ned institutions of
higher education to find thé dilemma manifested. In the past few’

' years we have observed faculties at these jnstitutions grappling

with the difficulty of trying to define what constitutes an

acceptable progkam. of” study for a 11beral arts degree or for

a business degree !

The student'faces an overwhelming ‘array of co]]ege courses and
disciplines, from which the student is supposed to be able implicitly .
to construct a satisfactory prodfam. In EOnsidering'a'revisidq\of.j
the curricu\um in the liberal arts, Harvard University planners ®
| recognized $hat there had evolved a monstrous array from wh1ch the i

" student was-able to elect a pot pourri of courses enroute to a degree,
and that the capacity of the students to synthesize respectable

education programs from sugh an array is severely limitad. The HarVard i

. Y

respone\was to restructure degree requ1rements to move toward a program

wh one could ant1c1pate that students getting degrees would have
'.some knowledge that one might expect from educated persons. In com-
. menting on the wisdort of this move: a University of Chicago dean (\‘;‘
remarked that he never asks the students to do what the faculty cannot.
More recently, in his Annual Report, President Bok of Harvard
stressed the narrowness of. education in the School of Bus1ness, and
the need to.broaden the curr1cu4um to prepare leaders to cope w1th
factors in the business environment,
We conclude from evidence of the type just mentioned that it '
is possible to do better in relation to the second and third purposes,

and thag there is recogn1t1on of this. But is there adequate recognition

of what needs toebe done to achieve the second and th1rd purposes?

«In our vieu_ﬂhese two purposes differ only in terxms of -their
-respective time scales. For a capac1ty to part1c1pate in the con-
" temporary world ought to 1mp1y 1nf0rmed part1c§pat1on, and certainly’
contributjon to the civilization of the future ought to imply the same
;thing.

How.are we to understand what is meant by the third great_puppose

" "to qualify the learner to contribute to the civilization of th
futufe?" Does it mean to subject. the persom to a study of parts of

-

_1».
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the ch1cken, assuming thereby that at some point in life a m1racu1ous
capacity w111 suddenly appear that enables the person to. understand
. the whole chicken? If this is true, why do we educate at all? Why
not just wait for %hat power to appear, whereupongit can ‘be applied
to any whole, including the whole chicken gizzard7 n
« We have been advised by the ph1losopher A]fred North Wh1tehead
that we can-never fully understand anyth1ng Some part of the know-

. .\f Tedge is a1ways denied us because we are finite humans. But this
~truth was not>offered as a reason to avoid the effort. to comprehend
how the fragments of our world: re]ate to each other. Rather it serves
to alert us to the difficulty of such an endeavor, and should suggest
to us that studies aimed spec1f1ca11y at understand1ng interactions
shou]d become a part of our qua11f1cat1on to. part1c1pate in contemporary
'society as well as to contr1bute to the c1v111zat1on of the’ future.
If we.do not doubt the three. purposes, we may nonetheless suspect
. that, dacking the capacity to integrate, to’see tnterrelationships |
adequate]y, we will forever lack the balanced emphas1s in education .
that carr1es these three purposes as far™as possible w1th1n availaple
resources and human limitations. Thus there will 1waxs be room for
improvement, for adjustment of emphasis. And \if, dn education, we
can make advances in our understand1ng of complexes of things, how
these complexes: funct1on as wholes, how their parts influence the
wholes, and therehy how we, as ]nd1v1dua1s can "contribute.to the
civilization of the future" by the decisions we make as we "participate E
in the contemporary'world", then we can say that we are preparing C
people to be citizens, in_the full sensé of the responsibility implied
_ by that term. _ L ' , ;' | o
\ While we cannot go back and exp]ore in de'taﬂ the. reason1n&of
the Congress when the Environmental Education Act of 1970 was passed,
o1t is not a great leap frdm "the wording of the Act to the conclusion
that the Congress hEd in. m1nd someth1ng tike what we have been saying
in the preceding pagragraphs. The emphas1s on relationships, on a
Nprocess dealing with..Lre]at1onsh1p", on "relation...to the total
human environment",‘a]ﬁ point: toward deve]opment of -a functional
grasp of the whole as opposed to fragmented consideration of the parts.
Thus any e]aborat1on on the Act, or any statement of mission for

¥




A env1§onmenta1 educat1on, can be 1nf0rmed by and tested aga1nst the
“ideas we have set forth here.

" Eigure 1.1 i]]ustrates*1n prose-and in graphics two of the five .
: def1n1t1ons:of eny1ronmenta1 educat1on that we presented and discussed i. '

1h Chapter 4 of Volume- of this Sourcebook As we‘proceed towaird an: ° ‘ B
. operat;qna] statement. of mission for env1ronmenta1 education, we keep
thas definition in mind. o ' . N,
Also we recognize the need for a capsule mission statement and
én elaborated m1ss1on statement The capsule m1ss1on statement is br1ef
qnd .general. The e1aborated m1ssion statement is more specific,
Lo © }' The elaborated mission statement shou]d're1ate to .the three great
- purposes of educat1on It should exemp11fy the k1nd of understend1ng
of relationships 'and interdependence that it. recommends. And it should”
provide a basis for the p]ann1ng and des1gn of environmehtal 1earn1ng |
systems. B ° - ' )

. . A CAPSULE_MISSION STATEMENT.

Env1r0nmenta1 education $hould equip the learner:with a know]edge
of how to analyze 1nteraet10ns among the major components of the | '|_ ‘
total human environment "to the end that the. 1earner becomes ab]e
to contr1bute both to present t1v111zat1on and to the cﬁvf112at1on;'
of the future through informed, future-oriented, dee1s1on -making.
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} * THE_LARGE MISSION STATEMENT ! | .

The Large Mission. Statement is shown in Figure 1.2.
. Since the format of th1s statement may be unfam111ar to the
readénglwe will explain how to read this statement. '

TO read th1s'statement, you need te understand the following:

w

] That,eth individual phrase in Figure 1.2 .represents
a desired learning outcome, ‘an objective for

environmental education. S

[}

of ane 1earn1n§‘6bject1ve should help achieve the
‘attainment of anothe} -learning objective

\ e That a box that contains more than one learning

* " objegtive is called a cycle

¢ How to read a cycle

e \Vhat is meant by a walk on the structure

o That & walk corresponds to orfe .or more sentences

o, How to read the sentences'thatfare.representedﬁby a“walk

on the structure
Let us begin by learning how to read a cycle.
’ \\

Read1ng a Cyc]e

) To any pa1r of objectives that appear in a cycle, there correspond.
two sentences. Oge sentence asserts that achievement of one of the
_objectives should he]p achieve the other. ang the other sentence
asserts that the converse is .also true. ‘?E;ﬂexample tn the bottom
cycle conta1n1ng three e]ements, two of the sentences would read
as fo]]ows

‘ "If the learner can ahalyze complex systems, this should
~ help the learner achieve the capacity to synthesize
ﬂ concepts from many different disc1p11nes"
and _
" "If the learner can synthesize concepts from many different
discip]ines, this should flelp the learner achieve the capacity

L]

Y

to analyze complex systems"
' ¢ > .

A}

= Ao

N \ . .
‘o That the structure is inténded-to show how the attainment

L S
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A Walk on the Structure
Suppose that the structure: shpwn in Ficure 1.2 is en]arged and

is on the floor. Suppose that yuu are standing on top of one of
the boxes. If you then walk trom one box A to a second box B,
following the arrows, you arejtaking a walk on the structure.
Every walk generates information. Specifically, 1f you walk from

A to B, you can 1mag1ne that you are generat1ng one or more sentencEs
(depend1ng on how many elements are contained 1n boxes A and B)
Fach sentence will have a form like those we d1acussed with respect '
- to the bottom cycle. There will be one sentence linking any
- phrase in box A to any phrase in box.B. For example, in walking
from the very bottom of F1gure 1.2 to the very top, one of the
sentences you ggnerate is4 ' '

"If the learner can know environmental-concepts and
principles, this should help_the.learner achieve
the capacity-to sustain and enhance human

development"
P

Two more such sentences correspond to this same walk, because
the bottom box in Figure 1.2 is a cycle with three learning outcomes .

a° »
' .

Sentences on the Structure

L While you will probably not want to bother.to count the number
~_ of sentences on the structure of Figure 1.2, if you did ybU’%ou]d
find that yoy can generate 582 sentences in the manner we described
above. ‘ This would fi11 up about ten pages of double-spaced text.
(\ " - So you can see that there is a considerable advantage to-preseﬁting
‘the material in the-format shown. At the same time, you should
not expect to be able to read such.a condensed page in the same
time as you would read a single page. Instead the reading time
. to read the whole structure should be about the same time as it
would take to read ten pages.
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f) As you study the mission, perhaps you will be struck by the
ambitious nature of it, as well as by the djfficulty of achieving
] ~it., ‘It is our beljef that the cha]]enge of this mission has to be
| met, if it is to beamet by collective effort. We believe thaf
it is necessary to use an organized approach to achieving it.
He be]ieve that it is necéssary to begin to d1v1de up the effort,
know1ng1y and thoughtfully, in order to make inroads gn this
mission. That is why, in Volume 1, we set “forth approacha\\and
.a strategy aimed at moving ahedd. P , . _\\~i) |
As we mentioned'in Volume 1, we believe that learning about
- .environmental issues with a regional focus is one gdod way to,
try to move ahead. we also believe that the mission requ1res
~attention to the des1gn of learning systems involving a division
of labor, ceordinated to work toward the achievement oﬂLthe mission.
‘Y ~ We do not see any viable approach to this other th n generation of
1oca1 1n1f1at1ve and we believe that this should beq1n with the
</ des1gn of the _Regional Environmental Learning .System,’ or RELS,
. This offers a way to move ahead with a comprehensive project aimed
' at, work1ngotoward the achievement of the mission. N
" ' That 1is why, in"this Volume, we offer one approach to carrytng
out’a .cellective design effort. And:in later Volumes, we offer

an approach to- 1mp1ement1ng such a systém. '

4
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v "CHAPTER 2~ . -
. | :
A POLITICAL PERSPECTIVE ‘ON DESIGN

'
Before we proceee to discuss -a hethodo1og;%f0P—the %onceptua1

design of a Regional. Environmental Learn1ng System; we .want to.,,/ N
Share a po11t1ca1 perspective on such des1gn Ouy purpose is to
estab11sh a context from wh1ch we perceive des1?n taking place.
It is inevitable that part of this context will bg drawn fr0m

' the‘past More specifically, the conte will jhvolve tensions
that have been _apparent throughout the his ory of the 0ff1ce of
Environmental Edweation, and in geVera1 documented discussions

K

e concerning the "Environmental. Education Act of 1970 and its -
| amendments . B - \ C \\\
> | . : ~ We hope.to use this discuss1on of h po11t1ca1 pQ;:pzctive to
' ~ bring’the environmental education communi ty into a mo ohesive
ppsture towary environmental education. It is hard'to see how this
égn be done withaout forma1 recogn1t1§n of the tensions It seems
. td’us dshat some of the prob1ems that’ beset environmenta1 education ° .
. can be put into analogy with alco sm. They can t be cured without
~ .admission that they exist, and theh% can be cured only 1f there

'js a strong and unflinching desire to cure them.

; ' CESISEE .

In the beginning, it is important ﬁ% find a wéy to express the
dominant féature of our d1scusston We have chosen the coiped word
"Ces1see", which can perhaps be remembered as be1ng something Tike
"sesame seed" .

' This word«is ihtended to ref]ect the cpmbihationpof the following:.

¢ 'The_comp1ex1ty of the educational system*
e The complexity of environmental issues
o The complexity of environmental education

“Comp]ex1ty of the educationa] system comp1ex1ty of environmental issues,
-and the comp1ex1ty of environmenta1 education‘

o
- ’ 4 ;
- » 1 4
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“As we see it, one of the strong tendencies in response to
Atministration is. fragmented, issues

are deaTt with outside the forma] system of education, education

_ Cesisee is to fragment . -
" itself is fragmented by. discip11nes, and dntegration is left to
the untutored individual. ‘
TN‘our'Sudgment fragmentat1on is not an enemy to be ]
eliminated, but rather a natural phenomen&n that can be expected

'_to coexist with ho11st1c env1ronmenta1 educat1on
enemy is Cesisee itself, not its man1festations

What is the
Thus prescriptions

for environmenta$\educat1on need not discuss how to eliminate

”
~

fragmehtatgon '

However we may d1scuss ways to take advantage

" )‘.
AR
\

: Fragment

of.fragmentation in building env1ronmenta1 education.,

-1

~ %

On. the ;other hand, certain aspects of fragmentation have to
‘be sing]égxout as potentially destructive. Remember_i? is not
tion as a whole that is bad, but that does not mean that

. . A . . : . . . . t
it JBes‘hot involve some undesirable features.

< -
. .
s : , \ ' . .”L*

) SPAMTU . 3
We identify three undesirable aspects' of fragmeptation that
co]]ective]}*are referred to as "Spamtu”.

]

This can'perhaps be

. remembered by assopieting it with aSpam to you"f_ . L

[

The three major ingredients of Spamtu are: Lo

o The poliitics of selfishness
o, Poor adm1n1strat10anf the EE Act
. 0 Turf

The politics of seifishness;has been described in a series of
three articles in the Washington Monthly by Gans, North, and *Peters,

respectively [1-3].
eligible Americans wha vote in presidential elections has been
declining substant1a11y, and that this has coincided with a decline
in the influence of the political parties.

if is documented that the percentage of -

The parties which,vin the past,
trained political leaders, honed the lings of political debate,
created a healthy competitive partisanship,'and*offered the only

"provided electoral order,

.»y
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~possible means of trans]ating po&¢t1ca1 promise into 1eg1s1at1V€
~and executive att1on" [2] sare Being outrun by Political Action
Comm1ttees [3]. ' Established through election TaWWthanges in the

RN S - -

T ' :zﬁly.lQVO's, the PAC's have become gn 1ncreasing1y significant
it rce for what has been called the "po11t1cs of se1f1shness"

~ Becoming known as "one- 1ssue groups", the PAC's threaten to \
turn the Ugited States into a "committee of Tobbies".
This dqvelopment is directly cougter to the concepts of ~
enviirogmentd] education as set forth EQ\Vo1ume 1. As Ralph
_ Baﬁto:nﬁérfy; a wise philosopher of-education, remarked:
> "democracy is that form of social organization which most debeﬁds on"’
“personal character and moréﬁ autonomy.. the cultivation and
+ Firm 1mp1ant1ng of enlighitened good will 1n the body of 1ts‘”
N Citizens is, then, the. fundaxentaT task of education for
- . citizenship in a democracy."[4]. . . .
En11jptened good will means, to" the citizen, a kndW1edge . ,
of issues facing the soc1ety, and the capability of o \g/
c:;:tigending-how se issues are interrelated and 1ntertWined;
It means the capa&gbi to ana]yze and resolve these issues
through synthesis of ideas, to arr1ve at posit1ons that promote ,
the,geneer&Weng;e of the soc1ety when it is clearly in conflict
- wWith postures of 1nd1v1dua1 pressure groups-. [SJ .
. The poor adm1n1stration of - the EE Act, espec1a11y 1n its ear]yl
_years, has been partly documented. The Congress held a "series of
_ A ﬁheqrfngs.on this Act before it was passed. Thirteen days of N
N '//hearihgs are well documented in [6]. The variety of viewpoints
' j represented is notable. Anyone ihterested in tﬁé EE Act would find
this, documentation interesting and informative. : Yet almost as soon
| as the Act was passed poor administration began to .be evident.
0newm1ght mention first that the authorization for the Office
of Environmental Edué%tion (OEE) for its first ygpr was $5,000,000,
but the first appropriation‘was Just $2,000,000,;sb that there was
‘;, ’ a-Cohsiderab1e discrepancy between what was authdrized and what
was appropriated. This situation was to contihué indefinitely;
Then, in exercising its oversight function,'Cohgress held hedrings

' to see how the executive branch went about administering the Act.

Efforts to exercise initial oversight are described in’ fascinating
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’ pur@g;gs 1dent1f1ed in the 4-page Act: _ ' s

'deta11'iﬁ.[71.(’introducing the -efforts, it was stated thatE

¥ . "Almgst one year after the EC Act was pasced
Cbn%ress within three weeks held three sets®
, - of oversight Hearings into thé way the Taw - 4
' ~ was being carried out."

In these hearings it was clearly estab]ished that the executive

branch had been "dragg1ng its feet" in mov1ng ahead to do what

the Act set ¥orth. - Evidently there was qonsiderab]e role ‘
confusion invo]ved The executive branch apparently did not ‘see jts_'
role as or® of adm1n13ter1(g the law, but rather as one of

'e11m1nat1nq it. This view is re1nforced by test1mony ot\en~ﬁf~

in the House of Regreseﬁtat1ves Report No, 93:402, ref1ect1ng
'adm1n1strat1ve oppos1t1on to the continuation of the OFE

Official adm1n1stpht1on opposition took. many forms, but one
~was to argue that environmental educat1on was being carried out
‘%t a. much h1gher Tevel than/@as authorized in the Act, and this ‘
made the Act unnecessary and the OEE superfluous.

The minority report set forth in Report.No, 93-402 misrepresenteg'
the purpose of the Act so badly as to‘rgalect a Blatant distortion
of its purposes. The single purpose of the Act, as' descr1bed dn, the
mrnority report, had little"in common with the elght spec1f1c

\

Figure 2.1 shows a comparison of th!.fund1ng requested by
ant applicants during- the first s1x years of the existence..

’

OEE with the funds.appropriated. “The huge d1screpancy between .
requests and appropriations was bound to drive a 1arge wedge between.
the OEE and those persons in the society who sought to carry out
projects under the grant program set up by the Act. |

Figure 2.2 shows,a comparison of the authorizations and

' appropr1at1ons for the OEE over a period of several years.

Again the d1screpancy between authorization and appropr1at1on is
notable. ,

The Office ‘was. demonstrably understaffed throughout the period,
and was hamberedvby being moved around in ‘the bureaucracy.

'Q [During our oﬁh contract work, the OEE has 1acked a secretary for

L]

-

most of the time, even though it is supposed to be eommunicating
with substantial numberg of people. ] : o
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What we are trying to point*out here 15‘that.there was a gross- ,

discrepancy between what’the EE Act asked be done and he staff e

»and fac111t1es provided to do it, between the funding :;%hor1zed |

and the funding appropriated, between the funds app]ied for and

w~“"~@~"*—4the-funds -avattabte;-and between the intentwf the-Act and the

| wayvthe executive branch rece1ved and administered it. The ,
"inevitable consequence of this would be a turning aw from this

‘fﬁ?3h1ch might

]

’ outstand1ng 1egnsﬂat10n into other pursuits, many
be expectpd to b® unconstructive. ',
As to matters 1nvo1v1ng "turf", we can identify several /
different aspects of th1s top1c “Turf", pf course, refers to. o ’ .
¢h\“stope of responsib111ty and author1ty of agencies and ‘ |
individdals, and involves questions of overlap, conf11et of

7._ \authéﬁﬁty, and the 11ke ‘But at the individual level, turf .

14

- comes- very close to the concept oﬂ 1nd1v1dua1 human identity.
- Thus it is a génuine matter for concerni becayse of: ‘how it touches
’ the lives of people, ds we]] as for its impact on programs
' The first way we will address the turf issues is f’psay that <
. people have found jt very hard to 1dent1fyland accept a "subturf",
) <in respect to the EE Actfof 1970, The EE Act c]ear]y'specifted o
s ‘that OEE should.be "responsible for...the coordination of activities
! * of, the Office of*Educatiori which are related to environmenta] education.  _
R Anyone who reads [6] and House Report 93-402 will see how ]1tt1e ‘
'attent1on as pa1d to thfsx\\$n the other hand, "the Federal Interagency
) Committee oh Education, established by executive order of the. President
- in 1964\£i:dated 1974)4 saw no prob]em tn estab1lsh1ng a "superturf"
for envir 1 education. . Acting under the.phair of the Assistant
Secretary‘fOr Edycation, and through its, Subcommittee on Environmental
g Education- ghaired by a member of the Council.on Environmental Qua11ty, .
.a report was prepared titled "Fundamentals. of Environmental Education" - »
. "that did not eyen mention the definitfon of env1ronmenta1 education |
‘.. set forth in’the EE Act of 1970, but rather drew its ¥mpetus from
| the'U. S. National EhvikonmentaT Policy Act of 1969. |
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Other turf 1ssues r.ﬁate to statutory rd?honsibi]ities of other
e mission agencies. A survey report,pn Environmental Activnties of
Federa1 Agenci\s [8] presented short reports from each of 43 adencies

to help the 1nterested reader learn how these agencies perce1ved

their activities in’ env1ronmenta] education. & ' :
Many of these agencies were 1nvo1ved in what they cons1dered L
be environmental. education before the passage of the EE Act of 1970,
‘However what they were doing, ‘and what was being done at the time
of the development of [8], is only marginally resdons1ve to the
chalTenge of the EE Acty with two or three except1ons What the
Act did was to define enyjronmenta] education 1in sueh~a way that

prev1ous definitions. or concepts of it were, 1nc1uded not

as disconnected parts, but rather as 1ntegrated partst In effect.

this sad that ‘while a lot of activity was going on under the ~"
title "environmental education{, most of this did not do thefkfnd‘
of comprehensive ihtegration ghat the Congress felt was needed.
ye 1nterpret this to mean that Congress was identifying a
"superturf", in which the turfs of the various mission agencies
-were’ inc]uded and to wh1eh no threat was intended. But on the
other\hand Congress was saying that someth1ng more needed to be
hdone that was not being done. Many of the agenC1Qs have nq; Shown
any evidence of recogn121ng th1s There has been 11tt1e recognition
—of a sharing concept, and too often emphasis has been p1aced on
. compét1t1on at the expense of progress ‘
For example, there are some who recommend that all available
\\ federal monies for environmental educatjon ) tnto formal education
exclusively, while others put the-forma1 education down and:insist
that a11 such monies go into-nhon- forma1 education, | -
Schafer [9] called attention to the turf problems,’ anqb;nsisted
that unless mutua1 respect for turf could be established amdfig

Ve

several ktnds of agencies;”env1ronmenta1 education would continue

to be h&ld back from its gaals., ‘
We could go on and on with discussions of turf, but. the point

is that turf problems have and will continue to beset environmental.




“education. o ‘ .
 Thus we see-Spamtu as 2 set of historical artifacts that are
part of the record of eﬁVTronmenta1 educatibn More often than
. ‘not, Spamtu 15 an enemy (of environmental education. ~ Worst of all,
~ Spamtu tends to casfga b]ight over all of the fragmented work that
115"going on, and make it hard to perceive it as a potentia]]y
45ynerg1shfg whole, with avenues for mutua1 respect cooperation,
and - effectiveness : , ST /

-
w

e
METHAROL -
Against the combined difficulties posed by Cesisee and~Spamtu,

'we propose to prescribe "Metharol". This term, hopefully, has not
been preempted by any prescription drug. 1t is chosen to represent
the combination of Methodo]ogy and Roles, where a suitab]e combination
of methodology and roles is arraysd against the forces of Cesisee
and Spamtu, hopefu]]y to overcomethe first and circumvent the second.

Before we descride Meﬁharo] a bit more, let us first. Took at

“some other prescriptions that have been ferthcoming.

~ In the 1light of Figures 2.1 and 2.2 and other difficulties we

. have discussed, it is not very surprising that the environmental
leducatipn community is not enthralled with the present state of

~affairs in environmental education. They Have been active in
present1ngoprescr1pt10ns We shall now look at the most prominent ..

of these. :

a.
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The primary recommendations of which we are aware are these: s

o A series of conferfnces, beginning at the grass roots,
moving up the’ jurisdictional hierarchies, and

- terminating in a national conference on environmental

k education [10]. . o
(This would,“1t~seems be similar to the pattern that prevails in the
"White House Conference" series, such as istﬁow underway in suoh
areas as small business and problems of.the aging.) ' ’ .

o A Nationa1~Environmenta1 Educatyion Center '

(This wou1d it appears, consist of a "small permanent staff .
augmented by additional full time individuals, detailed on a rotating
basis...an EE Advisory Commission" and would primarily be involved

in "p‘omotihg collaboration) "establishing a communications network",
"support13i!?nd participating in an international network",

.- -facilitat "public involvement", “monitoringrprogress", and” -
) "reporting on the-state of the art".[11]) .
. o A National Commissiom-on Environmental Education
Research‘ : |

(This would 1nvo]ve a participative effort to develop an annotated
bibliography of research on environmental education,lreview current
learning theories and values clarification methodology, outline
-environmental education research strategies for the 1980's and
identify promising young researchers [12].)

( These three proposals all seem consistent with Barton's commentary
on the stdte of environmenta] education: |

e .the [EE] movement's number one problem is 1its
1ackrof cohesion. MWe are many bodies (some federal,
some state, many private) in need of a head.

‘ . The arms, the branches, are all laboring mightily,.
. but withoyt enough. coordination." [13].

» A1$o they seem consistent with Schafer's comment that it 19’necessary A
that four groups cqme together: in order to develop an effective
approach to environmental education: state departments of education,
state resources manjgement agencies, ‘the federal establishment,

‘gafhk' : - and the many non-gofernmental organizations (citizen conservat1on

d
............




Me'wi11 only say that theére has been action at thg federal
level, and as we assess it it has not begn entira]y;satiéfactory.
Funding has been miniscule, misunderstandiné of the EE Act has
been common (whether calculated or due to lack of information),
turf sensitivity has beénion the wrong side of the sca]es;xand
Tike problems have been apparent throughoat the environmenta] | ‘
educai1on movement, as fl1lustrated by the existence of several
different professional or semi-professional organizations, none
of which appears to merit allegiance throughout the movement. . ®

It is reasonable; it seems to us, to question whether the
prominence of recomméndatiops for federal action results from
a"belief in the capacity of the federal establishment to be
" highly effective, or whether other' things are being sought
that are lessprominent in the recommendations.

In our view, there is a merry-go-rourd going on. in N
* environmental education where all the principal actors can )
 justifiably say that each of the-others has been defdcient.

Let us run through the list. Congress, after bassing a brilliant"
but ‘highly-demanding piece of legislation, fai]ed fo follow “
‘through with appropriations. The executive branch failed to'- .
‘administer the law with dispatch and sensitivity* The colleges
and universities failed to become familiar with the politics
of the’situation, and did not provile support in the form of
informed political support, The pepsons inyelyed in formal
education did not make much effort to discover how to do what
the law asked for. The persons involved in non-formal education
did not mount a drive to help:the formal education system do its job
in a way that would ass¥st non-formal education groups to do what
the Taw asks., Furthermore, some of them tried to circumvent the
law to perform advocacy roles, and thus_jéopardized the«Act by
being sel fisp. ) | N\




Lé% s go back for a moment to Cesisee. Figure 2.3 shows only

"~ a part of the strUcture that is involved in environmenta] “education.

With at least a seven ~Tevel inclusion structure (bureaucracy at the
top, students at the bottom), does anybody ser1ousfy be11eve that
additional bureaucracy can coord1nate ‘this system?

It seems to us that what is necessary to make progress, in’
env;ronmenta] education ceFta1n things are essent1a1 |

., ® Money to pay for doing what, 1s needed to make
eqv1ronmenta1 education work:

o " People who-will do the work to make environmental

R »

education work
o High quality educational materials o
e A means of gett1né'the materials into the hands of
the persons doing the education
° “Propeﬁ‘se1f—a11ocation of roles within the
. environmental education movement % s .
- o+ Means to sustain the dedication and enthUSiagmfpf
the people_involved in envirohmenta1 education

of these, it is our belief that the people who will do the
work are available, and .that means of getting materials into their

‘hands are 11kew15e available: However four of the Six factors o

are still in short supply: .money, h1gh qua11ty materia]s,
proper role allocatigns, and susta1n1ng means. Therefore
we believe that it is to these four ‘factors that.attention should

- be directed. Our first QUestion is: +is there a certain sequente:

in which these matters should be- addressed? Our answer is yes.
The 1og1ca1 sequence 1s this: first the various environmenta]

,education entities now fragmented and kept apart for various reasofs,

mostly associated with Spamtu, should recognize the immensity of

the task facing them, and form a single professional Society.

This need not .-mean initially the dissolution of their present
afiliations, but probably should lead tb this eventually, at Teast
for many of them. An annual meeting should be held. : Committees
should deal with tﬁe several differept interests. Journals should

be upgraded, with high professional eview standards known and
enforcad. Recogn1t10n should be provided through an “awards committee




e . e
- {STATE AND LOCAL AGENCIES] ., | FEpERAL ncENCIES | .  [vor- covertmEnTAL orcanTZATIONS) o | N+ 2
- SV WY OSSN WNURSIOPPR S s S ‘__1_(:__ U S —
[s1ATE- GOVERNMENT | [‘ocaL covernment]  [concress] [Execurive] ¢ o] [eroFiramaking ] [wom-erorgis) - N+
‘ : A ' /
—[STATE_DEPT_OF EQUCATION}——] }.[ nutnor1z1nG| [DEPARTHENTS :
. _ | COMMITTEE . -
- NIGHER EDUCATION AUTHORITY 1 " | INTERAGENCY COMMITTEES) A ['coreoraTiONS]  [FoutbaTions) COND
_ —— ‘ «' 1 APPROPRIA- B . 4 '
. L{swiE nesounces neencies) | - BjoNs
2 ; | &rmmac ’
| - "
I R \
STATE COLLEGES ANO| [ scriooL o1sTRICTS] OFFICE OF ENVIRONMENTAL| [PRIVAGE COLLEGES W N -1
\ ~ LUNIVERSITILS . —. EOUCATION - AND UNIVERSITIES, S
-~ - . b ’ A " } ’ s : '
P L ’ - - o ) X \ (
‘[oerarTnens | [ sciooLs | | h ) _. o o ggﬁgg{z N -2
2 ) i . N
. | A ' | , . N .
PROFESSORS -| parents FEACHERS . [GRANTEES AND CONTRACTORS ] N-3
AUD THEIR CLASSES _ AND THEIR CLASSES | - T ‘
k ' , :
+ ¢ .
[stuoents ] ‘ . [suoents] : q : \ \ g N, -4
1Y J ' , P ’ -
: ' ‘ - L "s ingluded |
. Figure 2.3 ;- an INCLUSTON STRUCTURE . . or 15 respons b
o : SHOWING' SELECTED ENTITIES A . | to (in part)®
; IN THE ENVIRONMENTAL FOUCATION COMPLEX , .
‘ (International agencies are omitted
. ’ -+ In the Interests of simplicity) -7
g. . N . . . ' . I J k:t

24




that rewards hard work and achievement
' Second, as soon as there is such a professional group, the second
th1ng that can be done is to recognize just what kinds of roles '
are needed in environmental educat1on, and to begin to 1eg1t1m1ze
these with an eye on quality. As soon as people can begin tb v
accept legitimate roles in environmental education, there will be
an opportuntty to move ahead. Of course one of the first things
to do is to recognize as 1eg1t1mate certain ro]es tifat are already
established. . - L : f
Third, the sqciety- should become aware of what is going on .

Y

in federal po11t1cs, and present a unified image to Congress of

genuine- qapab111ty and ded1cation to doing the hard work that ‘

has to be done to.advance environmental education. _In this way ‘
the Congress can be induced to part'with enough money to pay for
a worthwhile e;pansion of environmental education. activity.

Then the fourth step is to begin to produce the high quality
educational materials that are needed to do this job. " This does
not mean JUSt textbooks. What is needed in non-formal education,
for example, is often issue oriented background information and.
‘processes for manag1ng the 1nformat1on relevant to an issue in
a respons1b1e ‘and t1me1y way.

. If these four things are done, we be]ieve that the aims of the
environmental education leadership will be met in a very satisfactory
way. - : _ v

‘Our Metharol prescription ooes not presume that the foregoing
will be done, as we see no evidence to 1nditate that it is about
to happen. Thus our prescription is designed to take adwantage of
the prevailing’ situation. 0 | | ; N
As we see the prevailing situation, there is sufficient jmpact
oﬁ Spamtu and such sufficient difficulty as a result of Cesisee that
we are forced to rely on a grass rootsrapproach to environmental
education. ‘
However we ant1c1pate troubles at the grass roots that are much
Tike those we have already discussed. So our prescription focuses
.Upon adding methodologyAand facilitator roles to the local situation. o !




Figure 2.4 shows a five-level inclusion map'that we be]ieve is L v
easier to .deal with than the 1nst1tut10na112ed structure 1in Figure 2.3.

In F1gure 2.4, we have recast the 1ljnkage definition of environmental

education:to show how it is distributed. The tota] human envirgnment

is perceived in terms of three parts people, 1nfprmat1on, and sur-

" roundings. The surroundings 1nc1ude erry@hinglotHEr\than peop]e'and

“information. « ) , - ‘ . c "
The people are perceived ‘through their values, their knowledge,

‘and the power that they hold through citizenship. Surrouﬁdings are

' perceived in terms of built env1ronment and the non person part of the

natura] env1ronment _ N

_jjy information is perceived as consisting of topical elements
and re]ationsh1ps among these-elements. The topical elements ljsted
‘are those spelled out in the EE Act of 1970 .(as amended). The~kinds
of re]at1onsh1ps involved among these elements are classed to include S \
comparative relationships, definitive re]at1onsh1p§{ influence relation- .
sh1ps, and temporal relationships. The i]ant arrows in. F1ﬂyre 2.4 show
where most of the deficiency in environmental education has been--namely
in dea]ing with the relationships among the topical e]ements This 1is
prec1se1y ‘where the EE*Act pointed in its definition of environmental .
educat1on, and it is where most of the substantive d1ff1cu1ty-11es in
carrying out environmental education.

Our Metharo1'orescription holds that the topical elements and
their re]at%bnships can be dealt with through the /introduction of core
‘themes into the formaL education system, and through the treatmentkof
~issues in the non-formal system. However we believe that a oua1i£y
treatment has' to evolve gradually through interactions between the
formal .and non-formal :components of education. Moreover we hold that
" the combined fdrces of Cesisee and Spamtu can yield only (if they will
yield at all) to the ihtroduction of two new roles into environmenta1"

’

~education. . ;

)»
R
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The first role is a facilitator ro]e: and we believe that this

role should probably be filled from outsid® the environmental

. education movement. It involves a person who knows methodology that
can be used- by groups to make groups'productive, so that, they will
"continue to work together off and on for'a. prolonged period, in
order to move ahead with environmental education. ' \

The second role is- a de51gner role, and we beiieve,that this |
ro]e should be filled 1oca11y from inside the environmental edycation
movement augmented by others who can be attracted to take part.

The second role asks that peop]e who may never have conscious]y .
designed anything take on a challenging and new activity.
In order -to make this work, we have developed a methodology for $§T
conceptual design (MCSD) that itself requires sub-methodologies

" and requires the use of the facilitator pake.

~ Make no mistake about it. What we are]saying is that if peop]é'

want to move ahead in environmental education in an organized
way, as some of the ieaders in the field are“syggesting, then they
need to. become deSigners, and thenm’ they need a design methodolbgy,
and then they need facilitators. '

Many in the enVironmental education. movement do not want tow\~
be constrained. They feel that many of the problems associated
with thq enVironmknt are caused by institutional constraints,
and that it is constraint itself.that becomes the villain..

In ‘our view, constraintﬁis not a prablem per se. It is the kind
of constraint that is\intosed that one should tune up to examine;

" We see sgme scientists whose image of the public is that of

. an uninformed group too basy to work up scenarios, too uninformed
to make good decisions, too jrresponsible to be trusted with
policy related matters, and toO\independent to be a part of
responsible effort. ; '

In our view, if faith is 1ost 1n the public to do what they
say they want to do, the whole enterprise is down the drain.

What we believe the.pubiic cari't do well, however, is to work
. together in .groups in an organized, efficient way and make ~
| QOod progress, unless they have. an,acceptabie\methodoiogy and
. an Unbiased facilitator ‘
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: . , _
- we know of successfu1 approaches to public 1ssues wh@re the

Metharol prescr1pt1on has been carried out. Groups at Kent State
University, the Un1vers1ty of Dayton, The Academy for Contemporary
Problems, and elsewhere have found that the pub11c typ1ca11v has
no interest in methodology or facilitation unt11 they find out
that it works. At that point they become qu1te;1nterested
This is.an illustration of something about Amerfcans They don't
© want to waste time exper1menting, but they 11kg th1ngs that work.
Now if the reader will not obJect we w111 no -longer refer

to the Metharol name. It has.served its purpose, we hope, by
“ alerting the reader to the nature of our preStription

»In Chapter 3, we present the steps in cpnceptua] design.

Chapter 4 suggests how such a design might Kelate to the
program of the Office of Environmental Edugation and to projects.
_An Appendix. furn1shes information that we, ‘think will be useful

- to the facilitator role. ‘ _/ y
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; ~ DOING CONCEPTUAL DESIGN

We saw in Cnapter 2 that various suggestions have been made

:for improving cohesion coordination, co]]aborat1on, and communication
in env1rqnmenta1 education. - _ " .
It is notable, we think, that the'word.“managemjpt“ seldom appears

in such discussions. Yet improving cohesion, coordination, co11aboration, R

- and communication are among the most important functions of management “
_in any organization. . . IR ’
~ Apparently what s wanted are the’ benefits of management without

the institutional constra1nts ‘that typically agcompany management.
“There dpes not seem to be a .name 1n the literature for such a
phenomenon, but since that seems to be what is wanted, we w111
-have to talk about it. So we have coined the term vicarious
. management“ as a way of describing this phenomenon..

With vicarious management financing is provided, cohesion is
encouraged, coordiration is pract1ced collaboration takes p]ace,'
communication is w1despread but nobody is in charge. B ]

+ - The question that we face 1is how to achieye, this happy state

L 1n environmental éducat1on .

A PREVAILING TRICHOTOMY
It is our impression that most of what goes on in the re]ationship
between the public at large and the federal establishment that _. - B 'y
involvé®a flow of funds from the federal government to outlying

parties can be placed into one of three categor1es, which we co]]ectiveﬁy
call a prevailing trichotomy. ' v

_Case 1. Change the Law." What is done in this leg of the milkstool
is to Tobby to get the law changed. The rationale seems simple enough.
The 1aw doesn't provide funding for what is desired: Therefore Tobbying
is carried out to build a case for what is desired, and to get it - / o
written into law'and legitimized, so that funds can'be obtained.

. If vicarious managemant is intended, then the law must\be tailored

so that this can be achieved. It must provide for all of the management
functions without the management -authority.
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C Case 2. Circumvent'the;Law. In case 2, what is done is to .

present oné face to the federal government® to get the finan ing,
and then do an about face and do whatevéT\nas intended, all the
while maintaining a posture of innocence. This situation” -
is fairiy compatible with vicarious management, in'that*there$is
no authority with the resources and clout to cover alWthe conceivable
petty violations, and the 1ega1 costs of trying to remedy the ]
circumvention may often exceed any rational benefit to the
government or to the counfry at large, in any single case. i

0n1y when the circumvention is massive may there be oppégtunities
to qo more than simply make an example out of the ne]evant

actors. |

On the other hand' it 15 hard to see how cohesion,'éoor&ﬁnation, ~

co]]abora&ion, and communication are served by this approach
because it would appear that a certain amount of cover- up, lack
of openness, or outright lying would be incurred, in the be]ief

" _that“open_admission and documentation of circumvehtion would

~

invite prosecution,. - . - s o
Case 3. Honor the Law. In case 3, a/conigjentious effg;t |

is made to honor the law. If this is done and vicarious management’
is desired, pne dilemma that arises is one of making the difficult
judgment as to whether the law is-reconcilable with vicarious - -
ﬂpnagement ' L ? |
Does the law allow for the possibiiity of financing, having
cohesion, coordination, co]]aboration and communication, without

> )

having anyone in a managementrrol ) . "o
*© Stil1 another question to—be addressed is whether the law,

allows what bne wants to do to be carried out under its provisions.

It appears to us that one reason we have sp many lawyers and
courts is that th interpretation of ‘the law is no simple matter.
So we~wouig arque that in attempting to,honor the law, one shou]d
make a conscientiousf effort to correlate what is being funded
under the Thw with pecific provisions of the law itself.




' Based o} our olwn eXpe;jence over a period of two yearstin

' working with'this legislation, trying to interpret it in the
framework of envirgnmental education, and taking part in two
"technical-assistance meetings. _for grantees, it is our impression
that i1t is not easy to establish a good correspondence between
what /applicants for funds under the Act wint to do and what.

)\.
S ../
‘ TECHNICAL ASSISTANCE
A part of the difficulty that is encountered in attempting
mto foster environmental education under thg EE Act 1lies in the

the Act asks be done in environmental education.

 emmotong

small size of grants, the large number af grants per year, and
the 19ad imposed on OEE. Thus we recommended in Volume 9 of
our 4th Quarter]y Report that the size of grants be increased,
the number of grants per year be significantly decreased, and
~ that longer terms be provided to allow grantees to get organized,
'carry out the work, and. report it in a way that would be useful
to others. . - : |

In the latest amendment to the EE Act, all such provisions
were made. Thus the opportunity is available to propose
more comprehensive activities (thereb§y increasing the opportunit&
for correlating what is proposed with the Act), to have more
time and funds to do the work, and to do a first rate job of

s’

reporting. .
However the questipn remains as to how to achieve the

desired vicarious management. In our opinion the kind qf

vicarious management that is desired can never be fully met.-

As long as the federal law requires that there be‘accountability

which involves showing a correlation between the authorized ~

use of funds and the wgy Jdn which:i@gjpare being or have been

used, there will a]ways be a requirement for reSponsibie

management ,
Nevertheless, it. is bath technica]]y possib]e and economically

desirable to facilitate the drawing of legitimate connections
between what applicants for funds desire to do and phat the

law authorizes. "This ean be done by the use of fac11itators,
whether drawn.from the OEE or from the ranks of professionals who

‘\ | ) . ‘40‘ '




are highly experienced and qualified in helping groups use
1nformat10n effective]y, 1nc1ud1ng the information bott]ed up
‘1n their own minds. ,

In our opinion, there is a further way in which technical
assistance can be provided, and that is through the use of
methodo]ogy We see the use of'methodo1ogy as a way of heTRing
to attain some of the e]ements ?f vicarious management that sedp. t

be desired, 8 A major a1m of the Jmethodology is to assist grantee
to develop for themse]ves %’he ‘Kind of disc1p11ne that would
otherwise have to be provided through external management
or not at all. | N -

| A guiding principle in the use of méthddo]ogy is that it should
not, of itself, interfere with the sybstantive aims of the group.

. That is, it should not invade ‘the envivonmental education territory

" of interest to the group. Rather'it should facilitate the
expression of that territory, and:-the corre1at16n'of it with

0 ¢ An adequate brOposa1 of what is to be done.
o Correlation of what is proposed with what'the legislation
- authorizes
o Definition of roles that are needed to carry out the work
o Definition of 11nkages and inherent constraints that.
relate to coordination.'communicationn and coherence
e Establishing a basis for responsible reporting
e, Allowing accountab111ty to be established between the
" proposed work and the Ef Act : '
® Providing a framework for local projéct diregtion
» o Improved understanding of what is to be done, and how it
' relates to other parts of environmental education .
o Gettﬁng particjpatioh of those who will be involved
“ "~ * at the very beginning
' Our suggestion for attaining these bendf1ts is to pursue a désign
apbroach to environmental educat16n. '

existing Law. In this way, the following benefits are made possible:
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) A NEW ROLE
Evidently, inesking .that local citizens adopt the role of

designer, a new challenge is being added to those that already
are in abundance. We can on]y'Justify this by presenting a _
means whereby design can be carried out, with the aid of professional
fac111tation, in a reasonab]y short time, and reported to the
group in a way that summarizes the product of their efforts
compactly and usefully. ¢
With this in mind, we proposed to discuss a series of steps
in the conceptual 'design of systems, in particular of a Regional.
_Environmental Learning System (RELS). If theseisteps are faithfully
followed, you will emerge with a design and it will be communicable
to others. In the Appendix to this Volume, we provide information
for the facilitator.
The- process that we describe allows for participation,
documentation, and iteration. The examples that we give are
illustrative on]}:' .. - ' '

MISSION STATEMENT _
Design begins with the development of a mfssion statement for

the system to be'designed We have provided an example of a capsu]ep
mission statement and a.Large Mission Statement (an intent structure
for environmenta1 education) in Chapter 1. These may, of course,
be taken over directly, or totally changed. , !

Vs

L\ | . OPTIONS GENERATION . :
Design proceeds with the generation of options that are available

in pursuing the mission.- By this we megn statements'that‘describe
system design features that might eventually be selected as part of

a final design. It is we]f established that in benqrating ideas,
it is quite appropriate to forego criticism or extensive analysis.
Facjlitators’ will know Row to make this step go rapid]y. in assisting
the design group to develop their list of options
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Advances in methodo]ogy within the past ten years have taught us'
very efficient ways -to generate ideas and to get these ideas
across to each other in groups. We will not elaborate on these
methods iR this Volume, because we devote all of Volume 4 to
\methods for conducting co]]ectjve.inquiry. including field tests
of such methods that show them to be favorably accepted.
_ Thus we be]teve that options generation shou]d take place in a
representat1ve group, led by a facilitator with no stake in the
design but w1th a stake 1n facilitating the group to achieve success
in the task of ébtions generat1on C o

It“is reasonable to suppose that a substantial percentage of all -
of the options for a RELS "can be,generated by a group in less than
an hour, and that in a period of two to three hours the entire group .
can become reasonably familiar with the entire set of options.
SORTING OPTIONS L - -

~ It has been our experieqpe.that,'ratherlhhan look for categories ' v
initially, it is better to generate a large number of options and '
then try to find categories into which they can fit. L .

, : Thus, after a large numﬁer of options is generated, the next. ' ',
step is to place them in categories If the number of options is
. not too large, and'the options'are not t00 .complex, manual- sorting
. may be Satisfactory. Another allternative is to employ the method of -
Interpretive Structura],Mdde]ing (ISM) described tn Vo]ume 4, and g
use a group diseussion method to“sort.

After the sorting is finished, each category may be giyen a
suitable name to identify the category. "/ - .

A\

IDENTIFYING DESIGN DIMENSIONS

It is entirely possible that\tﬁe number of categories is quite

" large,, and that there should be a test to see wﬁither all of th
options that were generated should be retained Thus once the
categories are. named, a gest should be conducted to see if e

category is essential in a design. N\, \ g
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Each category is. 1nspected 2in tdgn, and the following quest‘on
is asked "Do you - feel that it is necessary to specify options in
this category in order to pin down a system design?” : .

If the answer to this question is "yes", we d1gn1fy the category
by calling 1t a’ design dimension. If the answer to th1s question is

"no", we set as1de that category and 1ts list of options. This set
aside information may be valuable for other uses, but will not be
considered further in.the design effort ‘ '

‘PORTRAYING THE OPTIONS FIELD

The next step is to portray the options field. By this we mean
that we get an artist or draftsman to make a drawing that shows |
all of the options that are retained, grouped under the design -
dimensions, and arranged so that as we proceed later on to make
design selections from the options, we can so indicate by connecting -
each selected option to a “tie line" drawn on the same ¢rawing.

An example of such an options field for environmental education
appears in Figure 3.1.  Here you see ten d1mens1ons 1dent1f1ed by
the Te¥ters A through J and the names that were assigned to these
ten dimensions.

“You will also ObserVe that each option has & bullet in fromt of it,

and that there is a tie line extending across the options field. .
Later on, as options are seJected, a line is drawn to connect a "
selected opt1on "to the tie liney This symbolizes the selection of |
that option,,. and maintains a ru&ning record of the status of“thé
conceptual design of the system. '

\

 ——
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DESCRIBING THE CONTENT OF THE OPTIONS FIELD '

‘The content of the opt{oné field should be explained in
writing as part of the documentatign ﬁccompanyinglit. A

It.is unlikely that any written descfipt1on will be tot;*1y
understandable, thus the-purpos! in documenting the options field

is to convey most of the key thoughts so that a persorn readin
the documentation to get background for engaging in the concejtua]

design can decide what questions to ask to get more fully \

) 1 -
~

aware of what is meant by the various options.
~ Some of the‘Options will be self-explanatory in méaning
and will not reqdire clarification. They may require elaboration
in specific design'sftuations, however. | -
A. Basic Learning Outcomesanught. In onstructing the options

fikld in Figure 3.1 }ou may observe that the basic legrning qytcomes
sought were taken directly from the intent structure (the Large
Mission Statement) a?d, in particular, were the Towest seven outcomes
‘on that structure. <This is an artiffice to ‘keep everything on one
page for the options profile. However it is justified because each
of these seven putcomes, if achieved, would help achieve all the
other outcomes on the intent structure. |

By Presumed Learning;Sty]e.y The learning si&]es mentioned

refer to the image of how a learnen acquires knowledge, based
on the Piaget research and its successors. The learning of unrelated
concepts 1s,characte§jstic of children who haven't attained age 7.
Learning in the representational .style typically involves at most the
"capacity to deal with two intek-re]ated concepts, and is typical
of learner capability from age 7 upwardsf' ' !//,)
Learning through formal operations typically requires some
kind of experience with detailed formal opérationg applicable to f- 2
the subject bejng studied. It is argued from research that people A
‘seldom can do this kind of learning before age 12, ang.that most learning )
that goes on is not represented by this lear ing style.
We pelieve that to attain the kind of capacity called for in the
mission, fofﬁé] operations are required. : '

-t
"ra:
|“'
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C. ‘Presumed.Learher Skills Base. We Suspect that the options

underthis dimension will have to be sharpened in spe¢ific design

" situations. “Common wayé of specifying reading levels are through

grade designat1ons. For. examp]e the average Amer1can is said to
read at Bth grade 1eve1 The New York Times is sa1d to require.
wr1t1hg-at the 10th grade level, and the Readers' D1gest 1§ sgrd
to have required writing at the 6th grade leyel.

Mathematical skills can be correlated with any of the re]ative]y

-small numbers of mathemat1cs curricula used in U. S. schools.

Figure 1.2 1s an example of a translatable graphic, and the

text discussion accompanying it showed how to read such a graphic.

i
D. Mode of Environmenta] Education. The var1qys options given

in the dimension "mode" differ in what is stressed Elaboration -

‘has been given in Volume 9 of our 4th Quarter]y Report, which is

available from the Office of.Environmental Educat1on

E. Type of Environmental Education. We are not very satisf1ed

with the way we have stated the options under the "type" dimension.
If we Were doing this over, we would probably use the term "non- forwa]"

Hnsteqd of "commun1ty", or perhaps, in add1t1on to community.

In any case users may find a set of options somewhat more‘appdopr1ate
~NA

. to their reg?on o .

‘ F. Med1ator Model. The "mediater" is the name given to the

person who is "responsible for supervising the learning proces$; i.e.,
the person who is between the learner and that whigh is to be learned.

Sometimes this will be a teacher, but it may also be someone who is
-active in the commun1ty and/1s not a profess1ona1 teacher.

G. Learner Interact1on,Resources " We believe that these options

can recefve such local elaboration as may be apprqpriate. <T\\\

The remaining dimensions-are believed to be self-explanatory.

.“'
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STRUCTURTNG THE CHOICE PROCESS

Ld

Odr experience tells us that the most satisfactory results
from group work are achieved when the effort is structured in such

,})f

a way fhat it achieves these benefits:

4

¢ . Contributions from everx.pe are facilitated by
theé process

’

o The group is not asked to create, in an ad hocfway,
the process that tney will use to perform'thei*
task .
o Documentation is facilitated by an order1y approach
. ’,o Numerous decision points are defined and decisions
are made in timely ways

[+

In group design effort another key:.factor is very 1mportant.,v

‘It is very desirable tostructure the group work so that distinctipns

are made between preference and!feasibility. If there were ne

!

constraints, no questions of feasibility in design, then design would
be simply a quqst1on of arriving at what is preferred Some theorists ,
have treated design in this way, suggesting tha‘)everyone has certa1n,_

) preferences and if -these can be reconciled success is at hand.

But in almost all design work, preference can only be brought to bear
when there is ahard-nosed recogn1t1on of what is possible. .
One of the most time-consuming d1ff1cu1t§es In design stems from

’ the fact that the choice of some options may rule out the cho1ce of
" other opt1ons It s ‘possible that every time an option is selected,

the opt1ons field is diminished because some options are eliminated-

. by that sé\ection The sheer mechanics -of trying to keep all this

straight in %n ad hoc approach are overwhe1m1ng

Thus we propose to structure the group effort to arrive at an
initial conceptual destgn (subject to modification by review ‘and v A
iteration) into three parts. In the first part the group eXp1ores |

‘the interaction among the dimensions to get a view of hoy choiges

in some dimensions affect possible choices in others. In the |,
second part, the group decides in what sequence the dipensions will
be addressed to make des1gn choices "In the third part, the group

makes design choices following the sequence established in the second

part of the work. ‘ \ .. L
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Orie of the significant ad\}antages of this ?’ree-.part process- is

that by the time the group gets around to making. selections of options,

" they will have discussed the options sev&ra] t1me$ 1n the process of

doing the first two parts.

In 211 three of. these parts, the services of a skilled and
experienced facilitator are essential. The reason 1s that the kinds

- 0f tasks the group is being asked to do are not the kinds that groups
can do well under ordinary c1rcumst&nces

Injﬁdd1tqon th§ group can benefit s1gn1f1cant1y if it makes
use of structuring aids, especially the ISM process described in
Volume 4. This process was designed to help groups structure
and to help them participate anq\learn while they areidoing the
structuring. * A skilled facilitator will know how to make this
process:sénvg the group, and help the group accomb]ish'the design‘task.

L STRUCTURING DIMENSIONAL CONSTRAINTS : B

ot

We wish to develop the task of structuring dimensional constraints

. \ o \
in detail with an example, so that it will be quite clear as to what
. is being‘said, -

‘Suppose that ‘we take, as an examp]e, a part of an opt1ons f1er

. that we m1ght find useful in desi ning an aytomobile. . We choose this
‘-example as one that we think many people will be fam111ar with.

JIEN

Suppose that dimensign A is thg We1ght range of the car, and we w111

have three options: ' <

e 3000 to 3499 pounds .
e 3500 to 3999 ponﬁds
e 4000 to 4500 pounds

Suppose that dimensién B is the desired highway gasoline mileage, and

“ we have these options: Y

. g

10;to 15 miles per gallon
15 to 20 miles per gallon
20 to 25 miles per gallon

f" .

\

25 to 30 miles per ga]]bn

Suppoéelphat Hjmensiénkc is the color of the car, and-we have these optibns:~»'

-

. o Black .
e Yellow - ,D“

!

-
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In-what we are going to describe next, we want the reader to - ) |
unders%andmﬁhaihallfe$\theﬁeffort can be dealt withe=hemdilyShy 2 - s
. COTputer, except answerng ckcjd1n key questions. .So you shou]d '*_ : /;)
not suppose that you would be engaged in f1111ng in big tab]és

.o
What would be des1red from studyjyhg the constraints wou]d be e
informat1on equ1va1ent to what we show in rigure. 372. o

t
3

SN2 S

$

A B, c R SN .
Al - ] Yes [N No | ) | '
P ITEM ) ' v .
. o B| Yes - AN° : N e
Cl No| Mo | - f | '
b, .
Figure 3.2 .

What 18 shown in Figure 3.2 is aﬁswers to;six_questﬂbna, all of

1

which are of the following type:

. . . . . .' | '. N.
o "Is there some option in dimension \ITEM 1) which, if

* selected, would eliminate an option im\dimension (ITEM 2)?"

. For example, one question would be: )

I

"Is there some option in the weight dimension wh1ch 1f | !

e 4,

selected, would eliminate an option in the m11eage d1mens1on?"

- e Al

- We are asking\about whether an option in dimension A would, if selected,
eliminate an option in dimension B. What wé indicate in Figure 3.2, )
in- the column headed by B, is a "yes" answer to that question. This

; , ref*eets our assumed know]edge that,” for example, if we require that
the car weigh between 4000 and 4500 pounds, we will not be able .to
get- 25 to 30 miles to the ga]lon Thus there is an-option ih d1mension A
that, if selected would e11m1nate an opt1on in-dimension B. ‘ y,

. On the other hand, there 1§ Mo reason to suppose that a choice of
color under dimension C would in any way affect the weight or mileage
of the cap. This is why there are two "no" answers in the row of.

.:Figure 3.2 labeled C. ° ' | | « o
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that the group would be asked to discuss and decide on the answer
“to’ the qUestion for évery possiblerordered pair of dimggsions.

AL order to construct Figure 3. 2

- you will-make the cho1ces of Options

- R
. )
The way the gathering of the information would tahé’p]ace is

»

In our example, "we would ask about (A, B), “(A,C), (B,A), (B,C),.

L

(C,A) and (C,B), so.that six quest1ons would be asked of the group

With more e]aborate optionq
fields, more questions would be asked. These questions all must
be considered in arriving at a designl This is because you have

decided p%eviously that every dimension must be addressed in order

‘to arrive at a design.

Once such 1nformat1on 1s gathered it i; possible to group
dimensions in a way that the group can be helped. ip, arriving at.
a good sequence for making design choices that takes into account
the constraints that you have 1dent1f1ed

. In ourzexamp]e we see that d1mensxons A and B are intimately
re]ated, and so we would want to consider these)d1mensions at about
On the other hand,

that dimension\cicou1d be chosen either first or last, according

the same time in our options selection. we see
to preference, because it has no effect on the other choices.

The: skilled facilitator will know how to use this constraint
information that you have supplied to help you decide in what .
order to ‘address -the dimensions for purpogés of making selections.
Specifically, whatever dfasters of mutual constraint you have identified
will be keptﬁtoqether as clusters, as you go through the.next step.,

SELECTING THE SEQUENCE OF DIMENSIONS * \
Now that you have studied and organized the constraintsjom the
design, the next sfép is to select thé sequencesof dimensions n which

MR
k4

_+ ‘Onck dgain this process requires faci]itat1on. and d;nefits /

considerably- from the methods of co]]ective 1nqu1ry described in:

‘Volume 4, i -
Let us pick up on our example from the previous sect10n to .
show what would happen here. ~
-~ ‘ M .




.. In that example, there was a cluster consist1ng’Qfédimensions'h
- and B, such that a cho%ce in*either.could eliminate one or more’

cho1ces in the other.. However dimension C did not constrain either é

of the other dimensiofs. . ' . A \\\

- First you w111 be asked what your - preferencgb1s in selecting
within a cluster. In.our example, you wou]d Be asked to decide whether
"you wanted to select the weight first or the m11eage first. If you
decided to pick the we1ght Tirst, then you would automatically pick
the mileage second, because “the two dimensions are in a cluster. &\

" Then you would be asked whether you wanted to choose the co]or
before you deal with the weight and m11eage or whether you want
to choose the we1ght and mileage before you choose the color.
In this way, a seguence for addressing dimensions, such as (A, B, C) .
r (C, B, &), or (&, A, B) woqld be achieved. This would be the

final step in preparing to choose options from the options field.
AR _ . -

CONSTRUCTING AN OPTIONS PROFILE

The next step in doing the‘concebtuél system desfgﬁ is to discuss,
~each dimension, in the order previously selected, for the purpose of
deciding which'option or options under the dimension will be selected
for the des1gn
example, then the first choice wou]d be made of the color of the car.

If the sequence (C,A,B). were previously chosen, for

The next choice would be made in the dimension of weight range.

. And the final choice would be made in.the dimension of highway mileage.
) Each time an option is selected, ¢ 1ine is drawn on the options
.-b field tying that optipn to the tie line. |
enab1bs'the group to keep a running record of prior choices, and provides

As mentioned earlier, this
for a final d1sp1ay of the entire set of choices. The completed
picture showing all dimensions, opt1ons, and selections g?ed to the
tie line dpguments the outline of the design. The lines that are
drawr®n the options field are called the ggtionsjrofﬂe."} -

When options have been selected in a given dimension, tfie group
shou]d,refér to the condtraints identified in a prior step, and use
-that information to see wh t options have been rq]ed'out. if any,
This simplifies the
Also 1% may
cause the group to rethink their selection of options.”

O

and draw a line through them before proceeding.
' : - \ ’
continuing steps in constructing the options profile,.

-

S
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One must consider the thought that the credibility of decisions‘
depends, in part, on the ability to.explain why certain options
~ were not selected. Indeed, a full explanation of why certain options

@

. were selected .Jogically involves an explanation of why certain others
were nat selected. - .

- Also it is important to realize that one reason for ggg selecting
certain options for the system design cen often be that those options
are being hahd]ed by some other means. Thus the system being designedV'
need not take on the responsibility for 1mp1ement1ng those options

When the opt1ons profile 1s finished it becomes. a vehicle for’
moving ahead with the des'ign in greater detail, and for moving ahead
with 1mp1ementat10n plans.

It is good practice to let a completed options profile 51t for
a few days and then review the entire process by which its was
constructed, including all of the reasoning that went 1ntd'1t. /\F\\\
This may suggest the need: for changes, or it may reinforce the
thinking that produced it. |

o

o 7 OVERLAYS

Notice that if-an options profile has been completed for a RELS,
it may be true that a great many options have been selected because
of the relatively broad scope of a RELS. This establishes a broad
scope, but it may be too broad for some purposes. For this reason,
one can consider repeating the same process to develop one or more
additional options profiles for parts-of the RELS. For example,
an options profile could be constructed for. seconddry education alone.
Or an options profile could be constructed for non-formal EE, etc.

If severa] options profiles were constructed on transparencies,
they cou]d be laid over the options f1e1d in the form of overlays,
and one could then seeshow the d1f#§rent parts of the RELS have
joined to form a composite optiops profi]e for the RELS. This would
‘be a way to show very quickly and eas11y with. an overhead projector
now the cooperating groups expect to join forces to deal with the
total set of options for the RELS. '

\
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It seems hihly advisab]e)fhatnif the RELS is' thought of ap
being comprised of cooperating(groups, and if an options prdfi]é
is prepared by one of these groups, there should be observers
present from the other groups. This would enable all the groups
to gain the underétand1ng needed to help see who is'p1annihg to
do what in the RELS. Our concern here is not primarily with a
tidy division of Tabor, although that is certainly he]pfu];
Rather our-concern is to develop and sustain a way for the separate L
groups to help each other in various ways. There is little point in
having a RELS if it simply furnishes an.umbrella for several '

independent groups togo their own ways, precluding the significant. '

©

educational benefits of interaction.,

. | WHAT HAPPENS NEXT?

After the options pJ6f11e(s) have been developed, what happens next?

Volume 3 is intended to assist with subsequent developments. In
Volume 3 you will see source material related to developing a RELS
based on a conceptual dgsign of such a learning system.-

]
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- " CHAPTER 4
 PROJECTS AND THE ENVIRONMENTAL EDUCATION ACT

Some of our readers will want to know how the RELS concept
can be related to projects and to the Environmental Educatibh'Agt
of 1970, as amended. Ve éxpect that the following kinds of ‘questions

- -

might be raised:

o How does the RELS idea relate to the EE Act?

"Nhat kinds of projects does the EE Act spec1f1ca11y

fszp _ mention as being appropriate for funding under the

~Act? . : B

. .Suppose I wanted‘to interpret m& own project_idea_as _

} a RELS, or through the RELS idea. Can this Sourcebook

o help, and is this consistent with the EE Act? .

o Does the RELS idea include a1l the kinds of projects
migtioned in the €E Act or only some kinds?

In this Chapter we w111 consider questions such as these, in the
hopes that our comments will help make this Sourcebook more useful
to those readers who have interests in projécts that might be‘fupporped
under the EE Act.

|
TYPES OF PROJECTS

While the Act does not require that projects be categorized in
these types, the Act does specifically mention these types:

o - Research projects ‘ [Sec. 353 (b) (1)]

. e Pilot projects [Sec. 353 (b) (1)].
( o Demonstration projects . [Sec. 353 (b) (1)]
| e Evaluation projects [Sec. 353 (b) (1)]

In addition to mentioning ‘these types of projects, the Act also mentions
a variety of activities that could be carrjed out under projects of _ |
these types (or as a mix of these types), 1nc1ud1ng curricu]um,deve]opmen}
dissemination, community education, etc. ' y

.

To simplify our presentation, we shall use the language of these

e I

.

t&pes as representative of the EE Act, but_wiJ] also considenxgombinations.

’

+
s




We present a structural image of,the four types of projects
in Figure 4.1. ) -« /
A

B |

[ ¥sthrcH PILOT. s ‘DEMONSTRATION

PROJECT = 7| PROJECT |. - PROJECT
<A N A : ! h
\8 v - T
EVALUATION | .EVALUATION EVALUATION
< PROJECT , PROJECT PROJECT
) Figure 4.1

The horizontal bgsad.arrows in Figdre 4,1 represent a typical
evoTution that 'may be spread out over several years. A research ’
project develops knowledge, methods, plans, system concepts, etc.
Those that prqve worthy of further action find thejr way into p11ot
projects aimed at assessing their merit in real situat1ons ,
When pilot projects are judged to have particular merit, they may
be fq]]owed“by demonstration prgjects. The demonstration projects
give an opporrtunity to reveal*to many others what is going on in
a particular local environment, and provide for the transfer of -

validated knowTedge,'msjhods, practices, etc.
' ‘TheZevaluation p}ojéﬁt has no l1ife of its own, but attaches to
the several tybes of projects. The vertical two-way arr in
Figure 4.1 represent this kind of attachment. Eva]uatio:“:?Tows
an opportunity.both to improve the project activity and to help
assess and convey the results of that activity to audiences beyond
: the project. S -

Figupg 4.1.1s highly simplified. A more realistic image of
what might be expected to occur in practice would recognize that |
a pilot' project typically draws on several research projects, as
wel]-asxbn accumulated experience. A demonstration project typically
might be expected to draw on sévera1 pilot projects, as well as on

accumulated experience,
) .
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Also, in Figure 4.1 we have not shown any source of support for these
‘activities. But in practice there will be one or more agencies of insti- \
tutions providing-support. They wilT have evaluation requirements that may

g6 beyond those that simply relate directly to the projects. \ ' o LY
\ : ) [ . ¢ |
THE RELS AND THE PRDJECT TYPES o .
T

Nothing in the EE Act requires that a project be Timited to one of
the four types shown in Figure 4.1,. It is our belief tﬁat a RELS may
contain eléments of a11.f6ur types of projects. In th{% respect asRELS -, -
hay be a comprehensive project, in which some research, some pi]ot'activity,’ @

~ some demonstration activity, and some evaluation activity go on in a
coordinated waj. ' \
“ *On the other®hand, a RELS could equally well be considered to be
either a p11o£ project or a demonstration project, with accompanying .

evaluation, depending on the particular circumstances in the region.

It could still be a comprehensive project, even if limited to the pilot
or demonstration typé. ' A
| _ A thprehensive project acquires that status by virtue of the scope
of jts activity and potential consequences, rather than By virtue of being
put into one or some combination of the types shown in Ejqure 4.1,

Zhere is a tendency within the government to classify projects as
service projects or demonstration projects,* In the former instance,

the primary aim of the project is to deliver certain kinds of services
to a target group (in environmental education, this would be thg target
group identified in a grant application, for example). The demonstration
project; on the other hand; is much mpre concerned with showing persons
* outside the project geograﬁ.ica] domain that certain practiCe; are '
exemplary and deserve to be considered for adoption elsewhere. ,
One may notice, however, that such limitations as are placed on
(\\_‘Brojects by such Tabels ass these somejimes oversimplify what goes’bn.
It is easy to imagine that a demonstration project would be a failure ,
{f 1t did not in some way provide services in an exemplary way. )
Likewise it is easy to 1mag1he that considerable opportunity might be
lost 1f a éood service project didhnot have the opportunity to demon-
stréte its exemplary character. ‘

* For a good discussion of demonstration projects, see John E. Dawson,
"Why do Demonstration Projects?", Anthropology and Education Quartgrly,
8(2), May, 1977, 95-105. - \ T
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While the legislation and regu]ations often appear to constrain

projects to fit into pre-selected categor1cs, 1t is often true that
such ‘constraints gre imagined rather than real. It is a pity 1f
persons who havé good ideas do not incorporate them into carefully
planned grant applications, in_ the belief that theimerif will be
recognized. - ‘ '

Thus in planning a RELS, for examp]e one might propose a jud1c1ous

balance of research, pilot, and demonstration activities, justifying

vthis balance in the light of the regional situation, and in Yerms of
. ) 3

such matters as:

o What fésearch needs to be done as the broject proceeds e
to help assure success in some dimension(s)?

o What do we understand well enough that we can do @ genuine
pilot test to see whether success can be'achieved?

o What do we need to do that has already been piloted, and

found successful in the pilot test, that now deserves to

be demonstrated? \ .

o How can the’evaluation that is needed be directed to the L.
most fruitful parts of the activity, with Que concern
for he]ping the project pedple while providing necessary
documentation to supporting agencies or institutions? °

But the word judicious #s crucial. This implies that there is a genuine'

“need for such a balance and that there is sufficient managerial - -
‘talent to be able to handle the varied aspects of the project. Where

one or both of these conditions is not met 1esser aims should probably
be considered. . : -

A RELS AS A COMPREHENSIVE PILOT PROJECT
If one should undertake to design and develop a RELS as a
comprehensive pilot project, it would be understood that the

v

comprehensiveness would stem from a genuine joining of talent from

‘formal and non-formal education, with the latter emphasizing regional

environfiental issues .(tempered by the definitions of environmental

. eéucation given in Volume 1 of this Sourcebook), and the former emphas1zing

two groups would interact and provide mutual assistance}”

6&; _ - v -
Y Yoo

ways to improve en¥1ronmenta1 Teagning in the formal ii{’ m. The .
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ﬁdehtifieation as a pilot project would be exg¢mplified by the
care with which ‘what is done is documented-and 1aid open to era1uation,
giv1ng consideration, to the possibility -that “the pilot project might ¢
evo13e into a demonstration project In this case, one wou]d find it
"essential, to give a“solid answer to the quest1on "What is found
in this pilot project and in its evaluation that is worth
‘emonstrat1ng?" ¢

‘ . ' o IR
A'RELS. AS A COMPREHENSIVE DEMONSTRATION PROJECT - i . >

N

If 6ne should undertake to design and develop a RELS as a
' comprehensive demonstration project, then it goes without saying
that there must be some things to demohstrate that have given
prior evidence(of worth Also the comprehensive features ment1oned

e “

prev1ous1y would be present
It is espec1a11y worth noting that 1n conceptua]izing a RELS
as a demonstration project one could 1ncorporaté in a Yemonstration
numerous results of pilot progects carr1ed cut at a variety '
~of p]aces We have idendified a variety of projects that were
sponsored by OEE that appear suitable for consideration in
regional settings These are discussed 1n Volume 8 of our 4th
Quarter]y Report under the title "Regional Materials Ana1yses" v
A few additional examples of possibilities are as fo]]ows. '
o A demonstration pFBject could be designed around 4,
collection of prior grant results from OEE grants, .
by screening on criteria involving prior formal . - \\\g~
evaluation .or on particular topics such as energy
or land use. Reference can be made to Volume 1 of . »
this Report, where results of pagt grants are listed.

o A demonstration projelt could be designed to show | :
how the various methods of collective inquiry ’ 4
presented in Volume 4 can be used in botg formal and
non-formal education, . Field tests with both formal and
non-formal representation have tndicated that these

methods are quite useful, as indicated in Volume 4.
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these cond1t1ons, it would seem ta offer economies of scale to conce1ve
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"o A demonstration project ‘could be desigried to show how the

interpretive structural modeling process can be used on a t

" broad scéﬁe in both formaT and non-formal education as a means

‘6f 1eérning about qnvironmenta1'1n§eractions. This "process
has been p11ot‘tested in the Chaminade-Julienne High‘ichoo]ﬁ
Dayton, Ohio”.and reported in USE OF INTERPRETIVE STRUCTURAL

. 'MODELING IN ENVIRONMENTN! STUDIES AT THE SENIOR ‘HIGH LEVEL,

UDR TR-79-27, by Karen 0, Crim, prepared under Grant G007700611
from the Office of Environmental Education. .

While the classification of projects as research projects, pilot . *}
projects, demonstrat1on projects and evaluation projects is well-founded,
there may be times when it is desirable to consfder combinations, We are
particularly prone to suggest ‘the combination of a pilot-and demonstration
profect under certain circumstances. Suppose, for example, that virtua]]y'
all the components of a proposed prbt project. have been tested'individu- W v

| ally, but have never been brought together in a single project, Under

4

a project that whs intended to be a pilot project, but which would also
involve most of the_g1ements of a demonstration project. With such a
project, observers could determine ahead of time the history of development of '
components, and thus be in a position to comprehend the goals, development
and actiVities of a pilot projecwhs it unfolded. This would go a Tong
way toward facilitating the problems of transfer of knowledge and exper- .
ience fo other locations in ways not readily achieved for complex projects.
It would be quite interesting to do a pilot project to see whether
local people can design and develop a RELS along the lines described in
this Sourceboqk, and to sée what local bepefits and dysbenefits emérge in
the process. But-1t would also be interesting to involve oufsidg persons

-ag observers, so that they could learn from the evolution of the pilot
- test and be in a position to proc&ed with a set of demonstrations else-

where, should the results be suff1c1ent1y favorable. . .
The relative complexity of RELS design and deve]opment suggests that

this would beia Cct,

rather than toJFo]]bw the potentially more costly and less efficient

serial sequencé.

more economical way to .conceive of such a proj

L]
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A .
' . EVALUATING A.RELS o ’
[
From the previous discussions, it should be ciear that evaluating

a RELS can be very 1mportant { However it should also. c]ear that.
there is no formula that can be gwen for RELS eva]uat?

The way it will be evaluated will depend upon how it is conce1ved

If it is a combination of research, pilot, and demonstration

If it-is just a pilot

If it is a denonstration

activities, the evaluation will mirror that,
project, the evaluation will mipror that.
project, the evaluation will mirror that. _

. While evaluation itself is. complex, and the state- of-the art

of evaluatjon as a scholarly endeavor is ia matter of contention

(see, for examp]e, Volume 6 of this Sourcebook or the publication: y
"Proceedings of the Nations Academy of Edt’!ationJ Vol. 3,71976, pp. 81-107,
"a review by a Task Force of the Stanford Evaluation Consortium edited
by Lee Ross and Lee J. Cronbach of *he Handbook of Eva]uatlon Research
edited by Marcia Guttentag and Elmer L, Struening), we can _
simplify our discussion by saying that three primary reasons for !
{a) if done during & project, to help the /
pnbject'%taff do a good job, (b) to validate that certain materials, /

evaluation come to mind:

pract1cés, processes, methods, etc,, produced certain outcomes,
(c) to’ provide funding agencies or. institutions with a partial b
for deciding whether to allocate funds. '

In our opinion, the most important ultimate evaluation in e
educationwill be keyed to the definitions of environmental educ
given in.Volume*1, and will show that it has been possible in prdc

{

asi

f

nvironmental

;}jon_
tice

to achieve what{those definitjons imply.

This has certain 1mp1fcat1ons

for who will do this evaluat'on

It will be necessary to appéOach it
in a multi- dimensiona] way,

ut one key dimension will be a good knowledge
In) the absence of that kind of capebi1i£y, we can expect that evaTug;/ .
tions will still be useful. But until that kind of capability is achieved
we expect that most evaluations will be well-advised to.give due concern to

of.the content base of the subiect.

report1ng needs of those funding agencies who, in the early stages of develop-
ent of a field of study, operate mostly on faith, and desire to move mere in
the direction of fact.

\/ .
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' _‘"INCL‘USJQIITY OF THE RELS

\In our.judgmen_‘g, the RELS should.not deliberately exclude
activﬁtlps mentioned in the EE Act. But rea1is;1ca11y ope cannot.
do everything in one project.. Thus the RELS should embrace those -
other-activities that it cénnog focus on, but it should drive hard
in selected areas. No recipe can be given.for.precise1y what these
se?éc%edﬂéheas should bg, but.Eertéjn1y the definitions of enviionmenta]
education given in Volume 1 and the options listed in the Options

- Field should help stimulate discussion in this respect. |

) The RELS idea is best seen as a means of focusing on key
.idehs;aqd providing direction, rather than as a way.of drawing a.]ine _'
as to what should be done and what should not be done to further .

\

environmental education. . o '
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METHODS FOR THE FACILITATOR TO CONSIDER

- As issues and educational themes become more comp]exf'and as
people demand participation in po]icymaking, decisionmaking, and
issue -resolution, it becomes increasingly clear that there is a
strong need to d1st1ngu1sh certain roles.

Anyone who is a strong advocate of a certain position finds
'it almost impossible to be, at the same time, the leader of a
group process 1nvo1v1ng a variety of positions.

Anyone who is highly knowledgeable about an issue, and who .
is in a position to contribute greatly to a discussion of an
“issue, finds it almost impossible to provide a discussion group
with Teadership and §till contribute to the substance of the
discussions.

When issues or themes?ﬁfe many—dimensional, and information
is being generated from all directions, people become frustrated
at the lack of organization of the informatjon, and 1nab111ty to
‘make progress toward resoldfion ofwomplex issues.

It becomes a very d1ff1cu1t and demand1ng job, just to help
a group to be effective. At the same ‘time, if one can learn to

facilitate the work of a group, so that the group does get a-
strong sense of both participation and achievement, the facilitator
" role tan be very satisfying .

One of our findings is that ghere has been a very substantial
1mprovement in the state-of—the-art of methods and metﬁhdo]ogy
available for use by groups, and most’ of th1s has taken place
since 1972. Persons who,ere not aware of these newer developments
should become fully aware of them, if they de51re to become more
effective facilitators of group act1v1ty .

~ Some believe that the use of such methods w111 be the key

" to maintaining.effective 1o@a1, regfdha] “and state respons1b111ty

-and authority on matters that might otherwise never be su1tab1y

‘reso1ved_ ‘ .
“~_ | , . .




- Volume 4 treats these methods of collective inquiry, and offers
examples and references. Persdns who are exper1enced facilitators,

but who are not aware of these methdds are urged to become more ™

familiar with them. - (/’\\\\
In th1s Appendix, it is intended to restrict our discussion

only to the use of some of those methods as a way of fac711tat1ng s
a group activity aimed at developing a conceptual design for a
Regional Environmentai*Learning System, using the general approach
set forth in this Volume.

" 1n the description given in Chapter 3, we avoided the use of
technical language wherever possible, in the belief~that the
"technical aspectd should be the: province of the fac111tator
The group is the source of suffstantive knowledge and. be]ief
but ‘the methods and the- facﬂi‘cator who understands how to use
these methods are the source of ways to help the group take
maximum advantage of its collective knowledge and information
resources . o

“ THREE_METHODS
We shall assume a knowledge on.the part of the facilitator of

~ three methods for helping groups If the facilitator lacks this, .
nowledge, reference to Voluffe 4 1S\recommended The thrag methods
<fj7fn§%L;igassume*fam111ar1ty‘with are: (a) Bra1nwriting (ideawriting),
(b) Nomina1~Group Technique (NGT), and (c)” Inferpretive Structural
Mode]ing (ISM)., The first two are largely interchangeable in function,
| being designed to help groups generate ideas re]evant to whatever

issde is b&tng considered.’ The th1rd is intended to he]p groups
- arganize their information,

,or

STEPS IN CONCEPTUAL DESIGN
We disgussed, in Chapter 3, several steps in conceptual deSTgn

We shall essentially. repeat that discussion here, except with more
elaboration and detail, including those technical matters that

a good, facilitator can be_expected to comprehend and manage.




Step 1. Mission Statement

In this step, as in severa] others,-a group will have a cho1ce“
_of three possibilities: '
(a) Decdde to use, an already-available item without

modification
'(b) Modiff‘an a]ready—avai]ab]e 1tem:to suit local . .
conditions |
(c) Start from the beginning and dete]op the item

~We have provided two mission statemen®s for environmental education.
One is in capsule form. The other is in the form of an intent
structure. These have’ been arrived at after extensive study. .
'Persons who undertake to start over will have, we believe, a rather
difficult task ahead of them. ' |
However it is possible to devefop either a capsule mission
'statement or an intént structure at a local Tevel. The capsu]e
mission statement would not be subject to treatment via the
methods we have mentioned.
' *If a group wishes to develop an intent structure, the facilitator
should know that many groups have done this following a standard
pattern. Either bra1nwr1ting or-NGT is used to generate a set of
.objectives in writtan form. These are edited. Then the ISM
process is used to structure the objectives.
These are some of the benefits: ’
- (a)’ The group reaches a kommon understanding on what is
' to be ach1eved"
(b) The group documents, that understand1ng
(c) A sense of structure and re]ationship among objectives
is achieved that he]ps people understand better how
ot | go about achieving objectives
- (d) If newcomers join a continuing effort -the documentation
is available to help them catch up wjth the group.
(e) Observers have a'way of seeing, on paper, where the | :
group 1s headed, and comparing it with their own
perceptions = '
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. Step 2. Options Generation

Aé an experienced facilitator, you will recofnize ehé va]ue’of
using idea generation methods to help the group be crefitive,

to help assure that everyone gets their ideas into the idea mill.
., The newer met#ods of idea generatiohlgpve many advantages over
the older methods. Brainwriting or NGT can be used to draw out «
most ﬁthe ideas of a-group in a short time (less. than an hour)‘.
\ Epr conceptual des{gn,‘;he first kind of idea generation : /)
involves the generation of options. An option is something that
. ismperceived as a possible choice that could be made later in °
order to arrive at a concepiua] design of a system. } -
It is usually true that if a grouﬁz%ﬁﬁes to génerate ideas
to fit within a Structure of some kind, this inhibits the work g
of the group a great deal. Thereforé we urge that the group
be asked to generate optioﬂs;wbut nat té try to imagine that they
J';qne in any preconceived set of categorﬁﬁs. Categorization will
~usuaﬂy be needed,:but it can come later affter the options themselves

haVe,been generated. : .
+ N - ) . . .
S, Step 3. Categorization-of Options | SR

- The ISM process, can be used to help a group arrive.at a
categorizatfdn of options. .If the group has access to a'time-
shared computer thréugh a terminal and a telephone line, this
will be very helpful, but some facilitators have learned to
carry out the ISM process without the computer. We don't
recommend-this, except for a very skillful individual.

~ The relationship to be used in structuring is "is in the
same category as". If the group stmuctures the options using

this relationship, ang/makes modest amendments to the final \ .
. result, you should find that all the options can be placed 1in
. meaningful categories without too much trouble.

You will notice that we have given™s set of options and have
placed-them in categories. We will mention this agdin in more
detail shortly. '

[}




Step 4. Identification of Design Dimensions

Good facilitators under#tahd that a point may come in the
sWork 'of a group where some steps must be taken that are
necessary to get results, even if some damage is done to the.
participation.
It may turn out that the number of categories found.in -
Step 3 is quite large, and that the amount of work facing the |
gr to deal with all these categories is horrendous. Even , .
this\js not true, it may be that some of the categories are
not useful.: L , )
In this Step 4, the“group is asked to decide whether each*
category should be retained or not. The test.to be used is v
whether the group feels that it is necessary'tq make a choice
of options in that partiéu]ar category in order to be able to
arrive at a conceptual design of a system. ‘
If the group believes that -a category is essentié], then
we'say that category is a dimension of the system to be
designed. '_ o
~ Now it may turn out that all categories will be judged to
‘be dimensions. If this js so, it simply means that the ‘facilitator
and the group have their work cut out for them.
Just as it is not right to keep cafegories in that are not
' 3 necessary, so it is not right to take them out if they are necetSHd,
You can seé, by raference to ‘Figure 5;] that we have identified
ten dimensions for the design of a RELS, and that we have shown
.46 options arrayed under the ten”dimensions. |

Step 5.  Construction of Options Field
The construction of the options field is just a drafting or

l“typing job. Figure 3.1 shows how a completed options f#®1d looks.
The options are grouped under their designated categories, and
" the categories are the ones that have been identified as dimensions.
' The bullets in! front of the options are.available as ways to
o g tie selected options to the "tie fine",_a step that will be discussed -

later. p e
. . BN | .
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Step 6. Describing the Options and Dipensions

While not strictly necessary for the working group, it seems
highly advisable for “purposes of educating others about the work
of the group to make up a written description of the options and

‘cﬁnmns1onsf 5o as to consolidate the results of-the work so far.

Step 7. Developing the Restrictions Structyre

. One of the problems that the group will recognize, knowing -
that they will be asked to decide which options should be
. selected for the conceptual design, is>that there must be a way

of deciding in what order the choices will be made.

The way in which an order can be specified is gimply to
specify which dimension will be used to make the firct choice,
which dimension to make the second choice, and so on’

Without such an understand1ng, the group would probably

flounder. One of the difficulties is that the™group,cannot reédi]y"'

distinguish (without' help) between built-in constraints and the
.exercise of free choice. ’
Our solution to this is to dea)l with-the built-in constraints

first, = | L .

* The way this is done is to ask the group to structure the
dimensions using the ISM process. This will be done, as usual,
in a group discussion mode, and the options field will be in front
of everyone as a visual aid to-the discussion.

The typical question is: //’ | - i

"Is there some option in dimension X, which, 1f.chosen.v"

would eliminate some option in dimension Y2/

AThis prototype question allows the ISM process to be used to

develop a restrictions structure on the dipensions.
T s

The restrictions structume may have several disconnected parts.

Some’ of the parts may contain cycles. "M@ will use the restrictions
structure as a given, and as a partial initial structure, to be
modified further by group preferknce in arriving at a sequence of

consideratioh of dimensions.
|




“a linear sequence using the typical question: -

| Targe display. The group then is asked to decide on an order

’
b

ZL Step 8. Developing a Composite Precedence Structure

If there are any cycles 1n the. restr1ct1ons structure, each
is dealt with separately. Each of them can be structured into

"Do you prefer té make a choice in dimension X
before making a choice in dimension Y?" -

After each cycle is structured this way, the partial sequence
ghould be displayed before the group on a blackboard or other

for Qorking with each part of the resulting structure. (0f course

if there ‘is,only one part, there is nothing left to decide.) =

We are assuming that the group prefers to deal first with those

dimensions that are most highly restrictive, since this will

simplify their succeeding work. In any case such a choice is

not constraining, because iteration is almost always needed anyway.
Again the ISM proces§ can be used (with the bordering algorithm),

but it may well not be necessary to use the computer. If there'arq.;

just three or four parts, the facilitator can probably get the

. group to develop the rest of the composite precedence structure

by asking a few qlestions. ' .

When this step is complete, the group will have a linear
hierarchy containing. as many ]eve]s as there are dimensions in
the options field., TRis will show how the group intends to

sequence” their decision making as they begin to choose options.
' »

Step 9. Choosing from the First Dimension

Lad

o
4

Next the group is asked to choose one option (or more than
one, a composite option) from the first dimension. It is
possible to use ISM for this purpose, with a relationship Tike

"{s preferred to", but it may not be necessary unless the number
of options is rather large, such as ten or more. - : /

As soon as the group has decided on the option(s), the appropriate

'buHet is t1ed to the tie'hne in full view of the group.




" profile, it is worth- document1ng much of the’thinking that went

“explains the activity, the th1nk1ng, and the resu1ts shou]d

L in Figures A- T A~2 .and A- Y SRR
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Step 10. Ruling Out Option(s)
Next the group is asked to identjfy/any options in other
dimensions that have been ru1:f/9yt/by the choices’made in

the first dimension. If therg-are any, lines are drawn through

these options on the optioﬁ§ profile, to indicate that the group
need no longer deal with these options, since they have ruled
them out by their own choice. : ' ,

The group can take advantage of their prior work with the
restrictions structure. If that gtructure is displayed fqb the
group, it reminds them of the restrictions that they had
identified ear11er, end helps w1th the ru11ng out of options.

Step 11. Repetition
Next, Steps 9 and 10 are repeated until all of the dimensions
have been addressed in sequence. When this is done, we say that

the group has drafted an options profile.

Step 12.. Checking and Amend1ng

The next step is fbr the group to’ review the work they have
done and see whether they are ' dissatisfied with anything that =
they have produced 1f so, amendments can be made at this point. .

| ggepw Documenting x o .
After~the group is sat1sfied that 1t has an. acceptab1e options

into this production If resources are éva11ab1e -} report that

provide a usefu1 communiahtion and educat1on too\ G

SUMWY FLDM CHARTS S 5'7' e
Summary f]ow charts that highlight the foregoing are prdvided, )




A CONCEPTUAL DESIGN
‘IS TO BE CREATED -
FOR A SYSTEM S

NAME THE SYSTEM |

GENERATE A SET OF
DESIGN OPTIONS ' '

(Use Brainwriting, ‘
Nominal Group Technique,
or other method) ot

CATEGORIZE THE-OPTIONS
INTO DIMENSIONS
(Use ISM or
7 manual sorting)

~ | Y

NAME EACH DIMENSIOM
| CARRY oUT | "precedes"
~ VALIDITY TEST = | |
_J“ FOR EACH DIMENSION .

¥ ¢

| ARE ALL THE
’ IMENSIONS VALID?
& -

A}

y
NO YES
3 |

REVISE OPTIONS FIELD
[ DIMENSIONS || IS COMPLETE

nmmalnm—
mm—
——

Figure A-1 TFORMING ALGORITHM (a procedure for forming the Options Field)
. '_~ )
\
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r

r -~ [FOPTIONS FIELD | .
IS AVATLABLE |
v {

DEVELOP RESTRICTION «Q;
STRUCTURE FOR THE

' DIMENSIONS
‘ ///h\ (Use ISM) *
. .

[ ARE THERE ANY CYCLES
IN THE ,
RESTRICTION STRUCTURE?Y -

—~
[ves] - [j&ﬂ

b

<n=;=q-
l DEVELOP A PRECEDENCE
STRUCTURE FOR EACH CYCLE W

S

-

~OR .

ARE ALK DIMENSIONS -
: CONTAINED IN ONE
COMMECTED STRUCTURE? Lo

\y! : '
YES NO ' "prece?ﬁg"
— .

’ ' l PORTRAY THE -
o SEPARATE STRUCTURES

Y

" DEVELOP COMPOSITE
PRECEDENCE STRUCTURE
(Use ISM Bordering
Algorithm)

il

A PRECEDENCE STRUCTURE
ON THE DIMENSIONS
IS COMPLETE -
(having k levels)

-

-
\ FTQUhe.A-Z.‘,SEQUENCING A‘GORITHM (procedure for detiding in what order :
to look at the dimensions, in selecting options), !

J/




/ 4 OPTIONS, PROFILE
1/ - AND: k-LEVEL PRECEDENCE STRUCTURE
- . ON ITS DIMENSIONS
ARE_AVAILABLE

SET INDEX i =1

l
. [®a
OES LEVEL 1 ;
A\ ST OF A CYCLE?

YES ' NO
d, ’v.

e —————pr—m [

SELECT OPTIONS| H IS FREEDOM
COLLECTIVELY AVAILABLE A
FROM EACH THIS LEVEL?
DIMENSION ’ ’
IN THE CYCLE | _[yo]  [ves

Y y 4

CONNECT THE | | CONNECT THE ||SELECT AN OPTIDN ‘
SELECTED PREDETERMINED| | FROM THE DIMENSION
OPTIONS TO OPTION TO THE|[AND CONNECT.IT TO THE
THE TIE LINE| [ TIE LINE TIE LINE
= T, . ]
OR

IS THE OPTIONS .
+ PROFILE CQMPLETE - /
(i.e.., Ii = k?)

y Y

Ino| - | YES

»

~ FOLLOWING SEQUENCE _ N
| IN PRECEDENCE STRUCTURE, ’
DELETE RESTRICTEB OPTIONS
FROM DIMENSIONS i+1 TQ k F

lREPLACE i WITH'1+1|

Pl

Figure A-3 'CONSTRUCTION ALGORITHM (procedure for constructing
the Options Profile) ' _
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i - . THE LAW OF REQUISITE “MgIeTY
If, in addition to beipg a facilitator, you are a systems-
! oriented individual, you may be familiar with the Law of Reyutsite - -

Variety, This Law, formulated by the late Professor Ashby,
states, jn essence, that. if an issue or system or probTem has

a certain number, say N, dimensions, -then you must, if you wish
to resolve that issue or design that system or solve that problem,
create a resolution or design or solution that, itself,
dimensions. ' ' \
The dimensionality of the remedy must match the dimensionality
~of the disease. o ) _ . .
‘ In present1ng this ratherwinvo1ved methodology for the
- conceptual des1gn of a RELS, we are primarily motivated by the
belief that there is no substitute for thorough, high quality,
conceptual effo;t in ameliorating the problems that face our
society today. We see nothing unique about environmental
education, from this. perspective. It is a field that offers as
much of a challenge as many of the more pubTﬁcized problems.
\ We believe that some of the factors stressed in the Environmental -
" Education Act, such as economics, population, etc., could sensibly
be addressed thraugh the use of the methodology we have set forth
for the design o?va RELS.
While we understand the reasons that systematic methods often e
are not used aither to analyze, to design, or to communicate,
we also understand that the consequentes are often severe, and
they damage bur sense of what is r1ght o Ty
It is our conwviction that sk111fu1 facilitators can help to
deve]op a new sense of responsibility, and a new respect for the
use of knowledge at the same time as they are helping peop]e to
be more effective in working toward goals to which they are
already committed:.
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. Science, Nuclear Engineering and Engineering Physics, and Appli

» N UNIVERSITY OF'VIRGINIA ST )

School of’Eﬁgineerﬁb and Applied Science

The University of Virgini'a's School of Engineering and Applied Science has an undergraduate
enrollment of approximately 1,300 students-with a graduate enrollment of approximately 500 There are
125 faculty members, a majority of whom conduct research in addition to teachmg

" Research is an integral part of the educational program and interests parallel academic specialtjes.

- These range from the classical engineering departments of Chemical, Civil, Electrical, and Mechanical and

Mathematics and Computer Jcience.

Aerospace to departments of Biomedical Engineering, Engineq: Science and Systems, Materials
he areas of Automatic Controls and

In addition to these departments, there are interdepartmental groups'

Applied Mechanics. All departments offer the doctorate; the Biomedical and Materials Science

Departments grant only graduate degrees.
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-The School of Engineering and Applied Science is an integral part of thve Univérsity (approximately '

1,630 full-time faculty with a total enrollment of about 16,000 full-time students), which also has
professional schools of Architecture, Law, Medicine, Commerce, and Busunes‘;Adnlanlstration In addition,
the College of Arts and Sciences houses departments of Mathematics, Physics, 'Chemistry and others
relevant to the engingering research program. This University corffmunlty provides opportunities for
interdisciglinary work’n pursuit of the basic godfs of education, research, and public service.:
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